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The invention concerns a clock and data recovery circuit 
and a method for clock and data recovery with an improved 
clock-data alignment. Digital clock aligners ( DC A) are 
used for many applications e „ g« whenever data signals are 
transmitted between different electronic components for 
clocking a data signal relative to or with a reference clock. 
Digital clock aligners are especially necessary for data 
transfer within and between computer networks, but also 
within electronic devices when a data signal is transferred 
between different components or locations. Due to the ever 
increasing demand for an improved data transfer the 
requirements for a clock-data alignment are increasing 
correspondingly. Today, typical data transfer rates are in 
the range of hundreds to thousands of Megabits per second 
causing only less than a few nanoseconds per transferred bit. 

However, very often each data processing component has 
it's own operating frequency^ :t^picaJbly: Refined by a 
reference clock and in many cases of data transmission by a 
local reference clock. With this reference clock e.g* 
processors and/or memory or other data handling components 
are clocked. When data are transferred from a transmitting 
component to a receiving component the' clocking of both 
components must be synchronous or quasi synchronous for a 
proper handling of the data in the receiving component, e.g. 
for sorting in an associated register. Even if two components 
are intend to operate at the same frequency the internal 
clocks frequently are not precise „ enough to guarantee 
synchronisation over a long term period. Therefore, the data 
signal is usually synchronised with a reference clock and 



both data signal and clock signal are transmitted to the 
receiving component . 

A typical digital clock aligner is distributed by 
Lucent Technologies and described in the product description 
5 1243A ,,156 Mbit/s One Channel Digital Timing Recovery" , Such 
prior art digital timing recovery unit aligns an input data 
signal to a local reference clock and outputs a retimed data 
and a recovered clock signal. Moreover, the output data is 
phase-aligned with the output clock. This digital clock 

10 aligner uses a 156 MHz reference clock and divides a clock 

cycle into 32 phases. The rising and falling edge of a single 
clock phase is used to trigger the data sampling for aligning 
the data signal to the clock. The signal is sampled by a 
phase detector, which includes a truth table yielding a 

15 binary output value providing for the regular commands up 

and down which are transferred to a counter connected to the 
phase detector. The truth table also contains w no action" as 
possible result, but this is however, not a regular output 
once the data signal and the clock are locked in desired 

20 position, but is only the output of an error state when the 
alignment of the data signal and the clock is deteriorated. 
Once the data signal is locked to the reference clock the 
counter necessarily jumps tip or down, typically, it jumps 
alternately up and down when the alignment is centred around 

25 the desired positipn. 

Such a prior art device for clock/data recovery is 
disadvantageous in certain regards, as the recovered clock 
and the aligned data signal are permanently jittering due to 
the jumps up and down causing an data signal having a reduced 

30 temporal or phase related accuracy. Therefore, also 

components receiving the recovered clock and the aligned data 
signal often have own digital clock aligners and, typically/ 
at least additional data buffers as the transferred signals 
have to be improved in temporal and/or phase related accuracy 

35 which causines additional costs and extended circuitry. 
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An object of the invention is therefore , to provide a 
clock and data recovery circuit with an improved alignment 
between the data and the clock signals reducing 
disadvantages of the prior art digital clock aligner. 

This object of the invention is achieved by a clock and 
data recovery circuit according to claim 1 and a method for 
clock and data recovery according to claim 13 yielding a 
surprisingly stable alignment of the data and the clock 
signals . 



The clock and data recovery circuit comprises a data 
input for" receiving a data signal and a reference clock 
signal which reference clock signal also simplified only is 
called a ."reference clock" and is defining a timing signal 

15 for strobing the data signal. The clock and data recovery 
circuit further comprises a phase generator which divides a 
clock cycle into N phases. The number N is preferably a power 
of two e.g. N = 32 and the clock and data recovery circuit 
further comprises a data sampling component which having a 

20 buffer component and a phase detector. The received data 

signal is buffered by the buffer component for sampling the 
data signal. The data signal states sampled cause a logic 
output statement of the data sampling component based on a 
truth table. The clock and data recovery circuit further 

25 comprises a counter assigned to the phase detector processing 
the output statement of the data sampling component. The 
clock and data recovery circuit further comprises a phase 
selector assigned to the counter selecting three or more 
clock phases, wherein theses clock phases are triggering the 

30 data sampling preferably by switching the buffer component . 

The output statement of the phase detector preferably 
causes a counting up, counting down or holding of the 
counter. Especially the holding of the counter, when the data 
signal is in a locked desired position, is advantageous 

35 because the jitter of the output data signal and a recovered 
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clock signal is drastically reduced. 

The data signal is preferably a binary signal defining a 
bit sequence comprising the state zero and one, since binary 
signals are of major interest for fast data transmission. 
5 In a preferred embodiment of the clock and data recovery 

circuit the buffer component comprise a bistable 
multivibrator or preferably consists of a number of bistable 
multivibrators , as bistable multivibrators are simple and 
cheap triggerable digital buffers, A preferred example of a 

10 bistable multivibrator has a data input, a data output and a 
trigger input . 

In a further preferred embodiment the buffer component 
comprises or is preferably partitioned in three groups of 
bistabl^ tmultivibrators each group preferably being triggered 

15 by one of the three clock phases respectively, when only 

three clock phases are used. It shall be understood that it 
might be further advantageous to use more than three clock 
phases to improve the stability of the data alignment. The 
bistable multivibrators are preferably switching and 

20 therefore buffering the data signal when triggered by the 
clock phase at the trigger input. 

In a further preferred embodiment, the three clock 
phases i, j and k depend on each other as: 
j * i + N/2 - M and k = i + N/2 + M if i < N/2 

25 and - ' 

j » i - n/2 - M and k « i - N/2 + M if i > N/2 



with a parameter M selectable within 0 < M < N/2. 

This choice of the three clock phases is advantageous 
30 as the clock phase j and k are symmetrically distributed 

around i+N/2 or i-N/2. The parameter M defines the distance 
between the clock phase j and k. 

In a further preferred embodiment the retimed data 
signal is transmitted from the buffer portion to an output of 
35 the .clock and data recovery circuit, wherein the retimed data 



signal is triggered by the clock phase i. This is 
advantageous as in the desired locked position the clock 
phase i is. near the centre of a data bit, i.e. providing for 
a good alignment of the data signal and the clock signal. 

Furthermore, it is advantageous to detect the buffered 
data signal switched to the data outputs of the three buffer 
portions by the phase detector. It is advantageous to further 
detect the data signal state of a previous cycle of the 
timing signal, preferably at the previous clock phase i. The 
resulting four sampled data signal states can be further 
processed e.g. looked up in a predefined truth table. 

In a further preferred embodiment the clock and data 
recovery circuitry comprises a low pass filter assigned to 
the phases detector for preferably filtering the output 
statement of the phases detector. 

Moreover, it is advantageous to use dual rail amplifiers 
at the data input and/or the data output and/or the recovered 
clock signal output- The dual rail amplifiers are preferably 
operating according to the low voltage differential swing 
(LVDS) standard and advantageously suppress common mode 
interference signals - 

The clock and data recovery circuit and the method for 
clock and data recovery according to the invention can be 
used for many applications, e.g. for synchronous optical 
networks (SONET) , synchronous digital hierarchic networks 
(SDH) , networks operated in the synchronous transfer mode 
(ATM) , local area networks (LAN) or plesiochronous digital 
hierarchic networks (PDH) . Due to the stability of the 
retimed output data signal and the recovered timing signal it 
is even possible to receive these signals and directly 
process them without retiming them in a receiving component. 

The invention is described in detail hereinafter by 
means of preferred embodiments and reference is made to the 
attached detailed drawings where necessary. 
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Brief Description of the Figures 
It is shown in 

Fig- 1: .a block diagram of a preferred embodiment of the 

clock and data recovery circuit according to the ; 
5 Fig. 2a-f: six examples of the phase alignment of clock 

phases and a data signal as appearing in the 
embodiment of Fig. 1; 
Fig. 3a: a circle diagram of an exemplary chosen set of 
clock phases; and 
10 Fig. 3b: the relative alignment of the clock phases of 

Fig. 3a. 

Detailed Description of the preferred embodiments 

Fig* 1 shows a clock and data recovery circuit 1 with a 

15 first data input including a positive data input 2a and an 

inverted data input 2b operating preferably according to the 
well known low voltage differential swing standard (LVDS) and 
also shows a first dual rail input amplifier 3. In the 
preferred embodiment the input data signal has a data rate of 

20 about 155.52 Mbit/s. The amplifier 3 is connected to a first 
buffer portion comprising a first, a second and a third 
bistable multivibrator 11, 12, 13. The amplifier 3 is further 
connected to a second buffer portion comprising a fourth and 
fifth bistable multivibrator 21, 22 and is connected to a 

25 third buffer portipn comprising a sixth and seventh bistable 
multivibrator 31, 32. Each bistable multivibrator has a data 
input „D W , a data output „Q" and a trigger input „> x * . Those 
skilled in the art will recognise each buffer portion also as 
a first-in-first-out (FIFO) register. The data output of the 

30 third bistable multivibrator 13 is connected to a second dual 
rail amplifier 43 which amplifies the data signal for 
transmitting having a positive data output 42a and an 
inverted data output 42b, e.g. in LVDS-standard- 

A phase detector 50 comprises a first, a second, a third 

35 and a fourth input 50a, 50b, 50c, 50d to which the output of 
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the first bistable multivibrator 11, the output of the fifth 
bistable multivibrator 22, the output of the seventh bistable 
multivibrator 32 and the output of the second bistable 
multivibrator 12 are connected, respectively- The output 50e, 
5 50f of the phase detector 50 is connected to the input 51a, 
51b of a four bit up/down counter 51 which serves as a low 
pass filter- The output 51c, 51d of the up/down counter 51 is 
connected with the input 52a, 52b of a five bit up/down 
counter 52 . The output 52c of the counter 52 is connected to 
10 the first input 53a of a phase clock selector (or phase 
selector) 53. 

A reference clock signal, e.g. in LVDS standard, having 
a positive and an inverted signal input 54a, 54b is amplified 
by a dual rail amplifier 55 which is connected via a 
15 component 56 to a phase/frequency detector 57 which is 
connected to a loop filter 58- The loop filter 58 is 
connected to a 156 MHz voltage controlled oscillator (VCO) 
59, which is connected via a multiplexer 60 to a second input 
53b of the phase clock selector 53. Those skilled in the art 
20 will understand that the elements 55-60 form a phase locked 
loop (PLL) component. 

Outputs 53c, 53d, 53e of the phase clock selector 53 are 
connected to inputs 61a, 61b, 61c of a PLL bypass 61, 
respectively, said PLL bypass 61 having a first, a second and 
25 a third .output 61d^ 61e, 61f . The first output 61d is 

connected to the trigger inputs of the first, the second, the 
third, the fifth and the seventh bistable multivibrators 11, 
12, 13, 22, 32 and to a dual rail amplifier 44. The dual rail 
amplifier 44 transmits the recovered clock signal of the 
30 phase clock selector 53 having a positive and an inverted 
signal output 44a, 44b. The second output 61e of the PLL 
bypass 61 is connected to the trigger input of the fourth 
bistable multivibrator 21. The third output 61f of the PLL 
bypass 61 is connected to the trigger input of the sixth 
35 bistable multivibrator 31. 
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The PLL component 55-60 creates a 156 MHz timing signal 
divided into a number of N phases. The number N is preferably 
a power of- two and is in this preferred embodiment N - 32 . 
The phase clock selector comprises three multiplexers (not 
5 shown) selecting three clock phases i, j and k of the 32 
phases . 

A data signal received by the data input and amplified 
by the amplifier 3 is put on the inputs D of the bistable 
multivibrators 11, 21, 31. When the phase clock selector 53 

10 serves the clock phase i via the PLL bypass 61 to the trigger 
inputs of the bistable multivibrator 11 the actual state of 
the data signal (0 or 1) is switched to the data output Q and 
is buffered therewith. In other words the data signal is 
strobed at the time of the clock phase i and the strobed 

15 state of the data signal called D-l (or in a more precise 

notation Di-i) is buffered. When the clock phase j is served 
to the trigger input of the fourth bistable multivibrator 21 
the data signal is strobed again and the bistable 
multivibrator 21 buffers the data signal state Dj at it's 

20 output Q. When the clock phase k is served to the trigger 

input of the sixth bistable multivibrator 31 the data signal 
is strobed again and the bistable multivibrator 31 buffers 
the data signal state Dk at it's output Q. When the next 
clock phase i is served with the following clock cycle the 

25 data signal states, D-l, D 3 , Die are switched through the 

second, the fifth and the seventh bistable multivibrator 12, 
22, 32, respectively and are buffered therewith at the 
respective outputs Q. Also the data signal at the input D of 
the first bistable multivibrator 11 is strobed again by the 

30 clock phase i and the next signal state called D x is buffered 
by the first bistable multivibrator 11 at it's output Q. Now 
the states Di, Dj, Dk and D-l are buffered and are sitting at 
the inputs 50a, 50b, 50c, 50d of the phase detector 50, 
respectively, and can be read out by the phase detector 50. 

35 Preferably, the phase detector 50 is also strobed by the 




clock phase i, especially by a delayed clock phase i. 

The phase detector reads a four digit binary number 
resulting from the four digital states D-l, Di, Dj and D k and 
creates an output statement based on the following truth 
5 table (table 1) . 

Table 1: 



number 


D-l 


1 Di 
1 


J 


D k 


Co 


C D 


1 


0 


0 


0 


0 


0 


0 


2 


0 


0 


0 


1 


0 


0 


3 


0 


0 


1 


0 


0 


0 


4 


0 


0 


1 


1 


0 


0 


5 


• 0 


1 


0 


0 


1 


0 


6 


s 0 


1 


0 


1 

I 


0 


0 


7 


0 


1 


1 


0 


0 


0 


8 


0 


1 


1 


1 


0 


1 


9 


1 


0 


0 


0 


0 


1 


10 


1 


0 


0 


1 


0 


0 


11 


1 


0 


1 


0 


0 


0 


12 


1 


0 


1 


1 


1 


0 


13 


1 


1 


0 


0 


0 


0 


14 


1 


1 


0 


1 


0 


0 


15 


1 


1 


1 


0 


0 


0 


16 


1 


1 


1 


1 


0 


0 



10 Di, Dj and are the states of the data signal at the 

clock phases i, j and k, respectively. D-l is the state of 
the bit previous to the bit of state Di- C 0 and C D are counter 
up and counter down output statements respectively. 
(Co, C D ) = (1, 0) means a counting up, (C 0 , C D ) = (0, 1) means 

15 a counting down and (Ca, Co) = (0, 0) means a holding of the 
counter. The table values number 7 and 10 , causing a holding 
of the counter are error states that should not occur when 
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the clock and data recovery is in a stable position. The 
possible output statements counter up, counter down or hold 
counter are transmitted to the four bit counter 51 for 
filtering and from there to the five bit counter 52- The 
5 reaction of the five bit counter 52 executing the up, down or 
hold statement is transmitted to the phase clock selector 53 
which is shifting the clock phases i, j and k due to the 
counter output statement. Clocked by the next clock phase i 
the data signal buffered at the output Q of the second 

10 bistable multivibrator 12 is switched by the third bistable 

multivibrator 13 to the output amplifier 43 and is aligned to 
the clock* phase i amplified by the dual rail amplifier 44 
defining a recovered clock signal. The retimed data signal at 
the output amplifier 43 is now synchronous to the recovered 

15 clock signal at the output amplifier 44. 

Fig. 2a-f shows the timing between the clock phases i, j 
and k indicating arrows and a data signal 74. Six possible 
timing situations between the clock phases i, j and k and the 
data signal are shown. Portions of three data bits 74a, 74 b, 

20 74c of the data signal 74 are shown. In Fig. 2a-c the state 
of the first bit (D-l) 74a is zero, the state of the second 
bit (D-0) 74b is one, while in Fig. 2d-f the state of the 
first bit (D-l) 7 4a is one and the state of the second bit 
(D-0) 74b is zero. In Fig. 2a-f the third bit is shown with 

25 both possible states zero and one, since the state of the 
third bit D+l does not affect the sampling and the 
synchronisation of the bit D-0 visualised in Fig. 2a-f, 
however, the following bit D+l affects the sampling of bit 
D+l in the next recovering cycle. 

30 The state of the data signal is sampled at the clock 

phases i, j, k and of the bit D-l, preferably by the clock 
phase i of the previous clock cycle (not shown) . The four 
digit result of the sampling of Fig. 2a is 
(D-l, Di, Dj, Die) = (0, 1, 0, 1) which causes no counter 

35 action looking up in the truth table (table 1) . The clock 



phase i is about in the centre of the bit D-0, which is in 
the desired position near the centre of the bit D-0. This 
desired position is advantageous for later strobing when the 
data is transmitted by the clock and data recovery circuit. 
5 Therefore, the counter is held caused by the result of value 
number 6 of table 1, which is one of the two desired locked 
positions (the other one is given by the result of value 
number 11 ) . Since the frequency of the clock signal is very 
close to the data rate the desired position can be held for 
10 many cycles without changing the counter state. 

When the frequency of the clock signal is slightly 
faster than the data rate the clock phases will drift to the 
left (to an earlier timing) relative to the data signal. As 
soon as"* the data signal state Dj at the clock phase j becomes 
15 zero shown in Fig. 2b the four digit value is 

(D-l, Di g D}, Dk) = (0, 1, 0, 0) causing a counting up of the 
counter looking up the four digit value in the truth table 
pushing back the clock phases in direction of the desired 
position'. A similar situation as in Fig. 2b is shown in Fig. 
20 2c except the clock phases are later than the desired 

position resulting a four digit value of (D-l, Di, Dj, D k ) = 
(0, 1, 1, 1) and causing a counting down of the counter. Thus 
Fig. 2a-c show the oscillation of the clock phases j and k 
around a rising edge of the data bit therebetween. 
25 ' Due to the described algorithm the clock and data 

recovery circuit according to the invention only changes the 
counter state when necessary resulting in a much more stable 
synchronisation, in advantageous contrast to the cited prior 
art digital clock aligner. Especially when the data rate and 
30 the reference clock frequency are close together, e.g. a 

clock frequency of 156 MHz and a data rate of 155.52 Mbit/s 
(as used for the preferred embodiment) the relative drift 
between the data signal and the clock signal is about 3.1E-3, 
resulting in a counting up approximately only each 325** 
35 clock cycle and having a stable alignment with held counter 
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for a duration of about 324 clock cycles. 

Figures 2d-f show an equivalent situation as shown in 
Fig. 2a-c except that the clock phases j and k are 
oscillating around a falling edge of the data signal locking 
the clock phase i near the centre of the bit D-0. Fig. 2d 
shows the stable position (D-l, Di, Dj, D k ) - (1, 0, 1, 0) 
holding the counter (Co, C D ) = (0, 0) . Fig. 2e shows the 
situation where the clock phases are too early 
(D-l, Di, Dj, Dk) = (1, 0, 1, 1) causing a counting up and 
Fig. 2f where the clock phases are too late 

(D-l, D±, Dj, Dk) = (1/ 0, 0, 0) causing a counting down of 
the counter. 

Fig. 3a shows a preferred choice of the clock phases i, 
j and k in a phase circle diagram. It is exemplary chosen 
N = 16 and M = 1. i reads i = 4, resulting in i+N/2 = 12 on 
the opposite side to i in the diagram, j = 11 and k = 13 are 
resulting from the chosen M = 1 creating a window of two 
phase intervals therebetween locking the rising or falling 
edge of a bit as shown in Figures 2a-f. If M is chosen larger 
than 1 the size of the locking window increases resulting in 
a longer duration of the stable position holding the counter, 
but also resulting in a larger range of relative jitter 
between the clock phase i and the data signal . Without 
claiming completeness the choice of M can be adapted to the 
difference of the £ata rate and the reference clock frequency 
and/or to the quality of the data signal with M from 1 to 
N/2-1. 

Fig. 3b shows the relevant timing of the clock phase 
signals i, i+N/2, j and k 81, 84, 82, 83 of a little more 
than one clock cycle 85. The clock cycle 85 goes from a 
rising edge to the next rising edge or from a falling edge to 
the next falling edge. The respective bistable multivibrators 
of Fig. 1 will trigger on the rising edges of the clock 
phases i, j and k 81a, 82b, 83b. 

It shall be understood that the invention is not restricted 
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to the preferred embodiments described, but can be realised 
in many different ways. 



1. A clock and data recovery circuit (1) comprising: 

o a first data input (2a ff 2b) receiving a data signal 
(74) of a first frequency; 

o a clock defining a timing signal of a second frequency; 

o a phase generator dividing a cycle of the timing signal 
into a number of W signal phases; 

o a data sampling component sampling a portion of said 
data signal causing a logic output statement based on a 
tjruth table, said data sampling component comprising a 
buffer component for buffering said data signal and 
comprising a phase detector (50) assigned to said 
buffer component; 

o a counter (52) assigned to said phase detector (50) 
with said logic output statement causing a reaction of 
said counter (52) ; and 

o a phase selector (53) assigned to said counter (52), 
characterised . in that 

three or more of? 5'ald^clqqk phases are selected by said 
phase selector (53) and the data sampling is triggered by 
said three or more clock phases o 

2. A clock and data recovery circuit (1) as claimed in 
claim 1, wherein 

said reaction of said counter (52) is counting up, 
counting down, or holding of the counter (52) with the 
counter value transferred to the phase selector (53) 
assigned to select the clock phases- \; 

^ /*. 

3. A clock and data recovery circuit (1) as claimed in 
claim 1 or 2, wherein 



the data signal (74) is a binary signal having signal 
states zero or one defining a bit sequence. 

A clock and data recovery circuit (1) as claimed in one 
of the preceding claims, wherein 

said buffer component comprises bistable multivibrators 
(11, 12, 13, 21, 22, 31, 32). 

A clock and data recovery circuit (1) as claimed in one 
of the preceding claims, wherein 

said buffer component comprises a first, a second and a 
third buffer portion each having a data input (D) and a 
data output (Q) with the data inputs of the three buffer 
portions assigned to the first data input (2a, 2b) . 

A clock and data recovery circuit (1) as claimed in 
claim 5, wherein 

said first, second and third buffer portions are 
triggered by a first clock phase i, a second clock phase 
j and a third clock phase k, respectively, resulting in a 
buffering of the state of said data signal at said clock 
phases i, j and Jc. 

A clock and data recovery circuit (1) as claimed in 
claim 6, wherein the clock phases i, j and k are 
interdependent by the equations: 

o j = i + N/2 - M and k = i + N/2 + M if i < N/2 and 
o j = i - N/2 - M and k = i - N/2 f H if i > N/2 
with a parameter M, selectable within 0 < M < N/2. 

A clock and data recovery circuit (1) as claimed in 
claim 6 or 7, further comprising a first output (42a, 
42b) receiving the data signal (74) from the buffer 
portion which is triggered by the clock phase i and said 



Jt ;: ; 

II 



16 



data signal and/or said timing signal is transmitted by 
said first output. 

9. A clock and data recovery circuit (1) as claimed in one 
5 of claims 5 through 8, wherein 

the signal states of the data signal (74) at the data 
outputs of said first, second and third buffer portions 
are detected by said phase detector (50) . 

10 10. A clock and data recovery circuit (1) as claimed in 
claim 9, wherein 

the phase detector (50) further detects the signal state 
of the data signal (74) at the clock phase i of the 
previous cycle of the timing signal. 
15 " 

11- A clock and data recovery circuit (1) as claimed in one 
of the preceding claims , further comprising 
a low pass filter (51) assigned to said phase detector 
(50) v 

20 

12 o A clock and data recovery circuit (1) as claimed in one 
of the preceding claims, further comprising 
dual rail amplifiers (3, 43, 44, 55) „ 

25 13. A method for c^Lock and data recovery comprising: 

<=> receiving a data signal (74) of a first frequency; 
o defining a timing signal of a second frequency; 
o dividing a cycle of the timing signal into a number of 
N signal phases; 

30 . o sampling a portion of said data signal by a data 

sampling component resulting in a binary number, said 
data sampling component comprising a buffer component 
buffering said data signal and comprising a phase 
detector (50) ; 



o looking up said binary number in a truth table yielding 

a logic output statement; and 
o transmitting said logic output statement to a counter 

(52) causing a reaction of said counter (52) 
characterised by 

selecting three or more of the clock phases by a phase 
selector (53) and triggering the data sampling by said 
three or more clock phases . 

A method as claimed in claim 13 , wherein 
said counter (52) is counting up, counting down, or 
holding the counter value as reaction on said logic 
output statement of the truth table transferring the 
counter value to the phase selector (53) assigned to 
select the clock phases. 

A method as claimed in claim 13 or 14 f wherein 
the data signal (74) is a binary signal having signal 
states zero or one defining a bit sequence and wherein 
said data signal (74) is buffered by a first, a second 
and a third group of bistable multivibrators (11, 12, 13, 
21, 22, 31, 32) triggered by a first clock phase i, a 
second clock phase j and a third clock phase k, 
respectively, resulting in a buffering of the state of 
said- data signal (74) at said clock phases i, J and k. 

A method as claimed in claim 15, further 
defining the clock phases J and k by: 

o j = i + N/2 - M and k « i + N/2 + M if i < N/2 and 
o J - i - N/2 - M and k = i - N/2 + M ±£ i > N/2 
with selecting the parameter M within 0 < M < N/2. 

A method as claimed in claim 15 or 16, further 
transmitting said data signal (74) and/or said timing 
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signal by an output with the transmission triggered by 
the clock phase i. 

18. A method as claimed in on of claims 15 through 17 , 
5 further detecting the state of the data signal (74) at 

the clock phase i of the previous cycle of the timing 
signal resulting in a four digit binary number having 
sixteen possible values and looking up said binary 
number in said truth table at each cycle of the timing 
10 signal yielding said reaction of the counter (52) . 
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Abstract 



The invention concerns a clock and data recovery circuit as 
well as a method for clock and data recovery using three or 
more clock phases of a reference clock for locking a data 
signal and the clock signal yielding a very stable phase 
alignment of the data and clock signals. 
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